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SOUD LUBRICANT COMPOSITIOM 
TAfthnieal Field 



ducing compound and, more specif.caUy. to a 
lubricating powder. 

nnrl-fr-""^ tnformation ^ « „ 

However, in applications where the surface 
liquid or a viscous grease. However, in PP ^^^^ conventional 

lubricated is part of a body rotating 

an adjacent 

.,i,t8 to the raU Industry wherem there « . neea 

periphery ot r.««r wheeU to red«e "'J ^ „ „e 

.he side, et the stee. r.n on which the wheels ,„ .^,„„„, . 

, «heei fl»res thrown o«. '^J^'J^^;:.!: the wheei tread «,d 

h..e heen developed in the prior art. hich .a, ^ ed Jo appiV^^ ^^^^^^^^ 
„,™ ,0 the thu^es ot raacar whed. One ^^^^ 

wheel flange with a helical coll spring. 
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of prior «t «y luMlc». ^ ' ^, ,^ric»t «.*s 

«p„s»« . n>^'e"""« TTue « 11»lr relatively short lenJtN «he, 

the rate •^^"'^ ,°;%,ooo .Ues - nueh too often to he 

he repuce. 'PP"^-"^;;;^' ^ei ""'^ ^' r,",^ 

p„=ti=.l for "se on trains treveUng sev, ^^^^ „, ^e 

« Ulon. it is i^P-ticI ~ "°7;;^Ltorfho„l. he mounted on each s.O. 
tr* or e.en on each car. '^^■ ^Z . locomotive. The applicator 
„t . train, e.g.. on two '^'''^TZ^^ that is tr«»ferred to the side of the 
apply a inhricant fUm to the «heel ^e ^ ^ ^ 

^and from the rail, to Uhrieatlon to »«e «^ 

,5 The prior art solid lubricant st.cl» are » ^^^^^ 
" I J -heels, hecau. «he -^^^^'J^ „etalUe surface of raUcar wheel. 
«U ana doe. not attach or hona weU 

ttat «.b«<loently pass over the track. u, the prior art that 

*• other soua lubricating compositions « ^ ^ 

, „.ght he useful m this t,pe »' .-f :::: J^^Hs^g a hyarocarhon oil 
'° HO 3,«M«. a l^icatimS „elght Within the range of ahout 

polyethylene havl^ an ^^^^^^ . jeUy-llKe gel. Balatea O^. 

Mgh molecular weight polyethylene. .^vantages over the 

A solid gel-type ,.,.„mae. The gel-type 

,„hricant stiCs comprising grap^« ^ ^ ^„ost an, form. 

3„ luhrican. 1. not brittle and JeliL 1. the solid gel. it i. not retained on 

However. ..nee oil U the "-—r^™ .,„e and does not proviae the long- 
„ac. very weU over -^^^^^^l^, e«reme pressures chsracter»t.e 
term wear resistance or the abiuty 

„, dry lubricants, such as graphite. „ ^ B,„wn to 



. n s Patent No. 2,5*3,741 teaches that a corn- 
ea, compound. For '"-^^'^^'Jf;^^^ ,„ . ^ vehlCe U 
po„„. comprising Hake copper. '^^ r'^.„^,.^„. Also, in U.S. Patent 
for a thread sealing «»J ^ comprising a 
Ho.«,..Me.. a '"«-\'-r':„:rt^^;:„:redcopper.nd.eaa,n.t.l 
, luhHcating «,uid carrier '"^^"^'S^Z^l ^ .jested, function "as tin, 
particles less than M «>.««». .n •tomcter » , 

Ll hearings and p^telets," operative « ^Ut»n.o^ « ^ ^ 

Other additive materials are also mow .,,„„.„^i) pi„«- 

^ ^ahUities Of varions -'"^ ^J/r^I^rpo^^^ 
, phorodithioat, U » J^';-; ^ additive is comn-erciall, 

dosed in U.S. patent No. J,«0J.O3'- auaophosphate, an organic 

..ailahl. that includes synthefc sperm o,U »™ - ^ 
„.,hdenum compound, -d '^^'^-IZ";^, ^ „hich it is added. 
,„prov. the «e.r resist«.ce of .,„„„s in solid lui^icanU 

However, the prior art has no » ' «,e.r use 

nor with dry powders, nor » .t clear that ^^^^^^ ^ 

.nerewith. particO..,. JXTc:! U r^ar., -h^-«* 
improve wear resistance ami to ^. ,„elude a lubric«>t 

It will be apparent that the prior ar 

composition «.t is entirei, suitahie an- -"J^^-, p„„.. 

luhricating surfaces such as other ohiec.s and 

invention is directed to ^^^'^'^ ^^^Z^J the description that 
advantages of the present invention wiU be app 

foUows hcreinbelow. i„„,ntion 

a.^m,ry of the Invention 

,„ overcominT^r^^S^iirTi^^ /ri^t 
^asct^e lubricants, the — J^rr^: - »' ' 

composition co^pHsing "/""^^dto about ^i.* to about 70« of a 
po„„eric carrier in ' "^.^^ ,„,,^es from about 10% to about 65* of 

30 lubricating oil. The composition . ,^ace active 

a solid lubricating powder and from about 0.2«^ » a^ ^ 
^ent that is operative to improve the adi»«on »d ^^^^^ 
powder ,n a surface to which «-7"^J^^^'t;^„„„ compound. ' 

--■-r::::rrrp:rto.u^^^^ 

the surface, depositing a thin fiim. The lubricmit composit^n may be 



tocl«dln« one o. mo« »leet«l *; «%.. about l.» .« 

, . surface .c«.e H "J"'*"'' ^a^, ,„^,e„t compo^tlou a, defined 

aiao .ro-U^a. ^^-f ::rf o:u,ed U,« a de..™d *.pa. and 
powder end a surface active agent ar 

cured. . .««dln the solid lubricating composition may 

te one or more selected from tte pow u,^. The lubrlcafnB oU 

ethylene copolymer, a metlUc '-^X^'er and ma, he one or more 

in the eomporttlon ia .ol*le "''''.^^ '"J,^,^,., oU. and synthetic oU. 
selected from the group consisting "■J^^;* alao provided for 

According to the ^"^^^"^ ^^c^.. composition da- 
luhrleatlng a moving --"'-"^T m^ solid U.hnc«.t composition 
sorihed above which includes f^^'^^lrtc^.. composition against the 

,„,c a desired shape and biaMng "^..rcomposltlon is thus deposited in a 
moving metallic surface. The sol.d ubnc.^ P^ ^^^^ 
30 thin fUm on the moving metUte surface m.d 
the mctaUic surface b, applying pressure. 

S£5^t5«;f^^a simulated railcar wheel 

. „ 1" r r — rrr. 
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FIGURE 2 is a graph showing the wear of a simulated railcar wheel 
.ii an. the relative .ietion ™ the. as determine. -J^^^^^ 
..en the wheel is luhricate. with a l.hrica.t ^-"^ , 
Example I. where wear is measured as grams T'^^^J^'^^^^^^ 
measured in terns of hydraulic fluid pressure (in psO. both determmed 

tion of thousands of revolutions of the wheeU .„^^ted railcar wheel 

FIGURE 3 is a graph showing the wear of a simulated raiic 

1 . Wrtlon between them as determined in a laijoratory test, 
and rail and the relative friction between me according to 

. , V • «ith ft lubricant composition made accorui»B 
when the wheel is lubricated with ^^^^^ ^ f,.,,i,„ ,s 

Example n, where wear is measured as grams ^'f '* ^ , 

measured in terms of hydraulic fluid pressure (m psi), both determined 
tion of thousands of revolutions of the wheel. 

n ,ptiTTn »f thP Preferred Embodiments 

surface is subjected to shear forces. 

EXAMPLE I 

A ftat pr.f«rr«< embodiment of th. solW lubricating comp«.t,o„ 
.be .olrne n-ate.... .Wen b, .e,n» o. tbe. proportion b, we^b. o, 

the total composition: ^ 
fine copper powder 5% ; 
fine lead powder 5%^ 
mineral oil (motor oil - grade SAE 30) 49%| 
ultrahigh molecular weight polyethylene powder 25% ; 
liquid surface active agent (additive ULC) 16% . 

• «t -^19^ mesh and were obtained 

;rs?« K^ura.'^-si'r««-- — ^• 

,5 ^Obtained from American HoecbstCorporeHon a, OUR UHMW-polymer. 



20 



25 



30 
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, .^.*t TTT r\ was at one time commerciaUy 
3The UQuid surface active agent (additive ^LC) at ^^^^^ 

-4.-..5b1« were introduced into a dowi 
The above materials were in Quantities of the 

described hereinbelow were mn«d » > „t.rr.d » « 

„ tmued for .»ff icunt «me to P~d.ee a . eon..«l.nri 

rixrr e.... se«« ^ 

materils, bo oooUng «« used on the reeo „,„„„d on 

composition. A '7^»*r;^^„^.,„e was probabl, to beat 
tbe surfaee of .be feed .bro.« ms d,va.«» J^^^^ ^ ^ ^ 
conducted from the output barreL " ,„u„^ temperatures at 

the euetrlea. resistanee ^^^^.TZ'-^ ^ ' " '^'^ 
the Indicated zones. Mne 1 - , terminated m 

„„e 1 ls«>«-' to produce «.ertruda.e having 

„ a die designed for use under a water bath '^ l^^ „ toUowh* 

. Circular cross^eetion of S/».aeh md,am^-^^ ^^^^ ^ 

c„mple, deserlb«i ,„relnbelo«. d.e. /"'^f^^, tnmed at 

inch. 3« ineb. and 1 inch 7^^^^;'^ ,„ . „.tcr bath, the extru- 

^proxlmatel, 15. r.p m. -^.Jsodt possessed sufficient tensUe 
,0 date emerging from the d« was c^ ^^^^ „„„ ^th and 

strength to enable '^ '''^^J'J^^,^, „tc provided b, the particular »>rew 
cut into -PP^-'; ™; ; ^„„ds per hour. . twin screw e«r^r and 

extruder used was approximately p pr^„ctlon rate, 

continuous feed processing would substanti^ i-P-^™ ; 

,„ making the ^^^^^^.^^^^ *>ven by a hydraulic 
„OURES i-3, a machine was '-'^'^^^^^^ „„„„ «,eel and the other 
motor. One of the disks was mad. from a sectio 



-7- 



two different speeds, providing a 25% slippage rax 

Lutated »b..l ^ rail on which *e wheel i. run, "'J^J'^'^ 

. thousands of revolutloM of the wheel on the rail, ine two 

j„.„s) .s a function of ttousands ot ^^^^^ 

dashed lines at the top of the rf" WG"*^ « *™ i^rleation. 
.he Simulated wheel and the ran while hotton, of 

:;rerS rC tti rt; ..e Si™.a.ted rau and the wheel are contlnnaU, 

lubricated with an oil bath. of using the lubricant 

FIGURE 2 graphically shows the advantages of usmg tn 

^«««, to Examole I for reducing the wear sustained by a 
composition made ^-^^ »^jfj^, ^ „„ ^ms, ^ for re- 

simulated raUcar wheel and a rau in » pressure 
ducin, th. friction between the two "^""/^'"r'HT^ t^.^ L dial- 
developed in - '•'f -^r^^tT ^th' -^^^^^^ • — 
20 simulating the wheel and rad were roiax gj^e of the graph, the 

._dsof — .t.^^^ 

test was conducted by positioning specimen. This was 

1 1 thflt it liehtly rubbed against the rotating wneei of 
Example I, so that it iignuy » b . . ^ ««„arBilv nrevented wear of 

* fif^t 60 000 revolutions of the dislc, and generally prevenxeu 
„ - rrtn after tne .^.»t c....on w. . l«,er .plied . 

--ircrrrZtrr the d-t. .^^2:Z7Z 
ti. --'.~rr a^i^irren - - — 

lubricant composition from the wheel ana j ^^^^^ 

'-r.:Lrre r;:,:::^! — : — .evei. 

r::rr::IantcoUonrodw.„olo^ra^^^^ 

men, until at approximatel, 76,000 revolutions, f ' "L fproduced ^ 

dramaticany, aceomp^tied hy a dramatic '''^^" 'f^^'^'^^^^, 



wheel of a railcar. 
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^tra>«h molec«l« weigh, t-'^'"""'" ' 
UqaW surface .etlve «en. («MU>.e HLC) 16%. 

. .h. tottowUK UKreOlentt by percentege welgfcf 
iThe D65-MET ^, ""^^.'Sf 
iron 0.81%; elummum 10.19*. copy 

'"'-'f :r^tpllt ^.bed ..ov., were also ™.de to de..™u,e 
the tests performed on Example i, a ^. .-.5-- of the lubricant composi- 

^ „e. .edueuoa and -"-^^ ^ ™U«B «^e..a a 
tlon made aeeerdlng Example U. The « 

^ „, the luWeaat ..«posl«on wa, ;*':^^td\he«a..et was wltMrawa ao 

.ppl,=a..oa. Agam. „^ ^,„e. and after the rod was 

J the initial portion of the test when lubricatlne compo- 

withdrawn, however, the residual protect,™ ^'^J^ is 
sltlon was no longer applied '^'^ ^^J^;^:^^^ gauge pressure U 

, Xrsrt:::trih.frlct.onh.tweenthe«heeland.hera.U 
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F.XAMPLE in 

was orepared by mixing the foUowing 
A lubricant composition was prepareu uy 

ingredients in the indicated proportions by weight: 
copper powder 7.6%; 
lead powder 7.6%; ^ 
a metal aUoy powder 5.2% ; 
oil 52.4%; 

ultrahigh molecular weight polyethylene 17.5%; 
ethylene vinyl acetate cojwlymer 3.8% ; 
surface active agent 5.9% . 

.C0.p..n. ^ TO*. ^ ..nc 30* <..U.nea — «e..> -a.^ 
Inc. as Richgold No. 129). 

^Obtained from ADled Chemicals « Stock Ho. ACOOA. 

. J ... m«. nriman zinc dithiophosphate 
3con,prfees Inacti.. '»te»"^/V„SuSS <»ymol,Mcn»m o^ano- 
organlc molyMenom J^SCttte and other organic foU"'""" 

5SJSS'r='"UlSS.,"frTm''^^V..d„hUt Cornp^^. inch «.d lead 

...htheaate ^^^^^ ^^^^^ ^ ^ 

the feed .:o.t of the e«ruder for "^^^ ^^,1:::^^^ 
3crlhed ahove for E^mple pr«.»cl»g ■ ''^^'^^^^ „, ,„^.„, 

„ass„.e,»ent,, cut into .^^o..^^^^^^^ 
composition made according to Example iii 

:„ns on the a^e, of th^e locomotive, of a -"^^^^tt^ct with 
S holder, were poaltloned .o that the end. of „„,„g 
U„ wheel fl««e. -sine . m«. of approrim.te y »e f"""-" «^ » ^ 
.orce. With the lahrlcnt compo..tlo. «" -^^^^^tle^^. 
three time, per day over a railroad .ppro„m.tely 0 ^"^l^ ^ ^^^^^^ 
i„ one direction while retumln. with empty '^ ^ ^ 
;„ .e„gt.» of the luhricant ccmpodtlo. rod. — ^^^^^^ ^„ 
and It wa. noted that the lubricant «°"»r"et,™L- ln.P««"« the 
Wheel, of the car, .rallh* «-» locomotive. Th.. '''"^''iZJ, 
Wheel. Of the tralUn. cars and by ^-'^ ^^^L the lubrl- 

wheel. of the *.th ^ behind - 7tlT— wheel, to the 
55 cant compoaltlon tranrferred from the fl««« o ^ 
rail, «.d «.b.equentl, was transferred from th. raU to the wheel. 



cars. 
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low molecular weight polyethylene 3.2%5 
^ fine copper powder 6.3%; 

fine lead powder 6.3%} 

oil (motor oU of grade SAE 30) 67%; 

surface active agent 1.5% ; 

leadnaphthenate concentrate 1.1%. 
" .«on as the surface active agent used in Example HI. 

Xcomprisi. the same ^^^^ ^^^^ , ,3C0sity slurry. 

The above «.8red..nts were -eMurtag three inches <m a 

.h..h was peure. ^ c«see e^e ^ J- 

CO- - -rr«vrrrjtLrlch coa^a he eu. h.oeK. 
this process was a relatively nur 

TO evaluate the pertormaaoe ot the ^.hrtenaiice 
, toB»«pU..t.h.oc.«e.^t^^>^^^^^^ 

car ««i to grind the tops ot rails en a hlg P , 
ases iinea. Induction n..t.rs « pro^ ^ ^ ^ ^ ,rtc- 

Lentional train, there is no «^«;«'^7^ H„„.,er, there w« con- 

hetween the wheels o, ^ ^-^ "^^^ „ ^ „M .nbr.c«.t should 
„ eem about the ejects ot JXrUad onto the wheel tread. 1* «» 

migrate to the top « «used the soUd lubrio»t c.mp«.tlo» 

the degradation of hr^^ ^^^^ .„ .he top of the rails 

p„p.red according to Exunpla W. .t w« Tests then con- 

Lng the special raU m.int««n« csr « an aP^" ^^^^ 
30 ducted in which the railear. were ""J.,,^ ,„„„oe ot the train on the 
and en-ergenc, braices were appUed. ^J'^ ^„,,„ „„„„ble Umits. 
portion o, the tracK w-C «« "^/.l „ai„g to E«n,ple iV was tound 

rrrr^::ri:=:rntharai.andthe..e. 
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EXAMPLE Y 

AS «, .It.™.iv. to the »1.<. .ubHcant composition that U ten... 

s«f.c. subi.ct to wear «.d Wetloo, using the foBowng materuus 
5 proportions by weight: ^ 

urethane 68.8% t n 
liquid surface active agent 25% (additive ULC) ; 

fine copper powder 3*1%; and 
fine lead powder 3.1%- 

„ .™.er e„..^ pol,we.h..e. oht,i„=. fro. Spenc. KeUo.. <^ « 

Spenkel M21-40X. 

J . «....fape active agent of Example L 
The above -aterils were thoroughly mUe. b, h«.d «.d .h« ~ 

..th, .urr, »: .Mnnea w>th ...he to . "-^^2^::::^^^^^ 

o. the type «»d » ""^J^ ,„.^, ,^es of cmparlaoh. a 

coattag thlekness ° ,^ . eopprising onl, the ..relhane 

seperete wheel specimen .oated with mm 

... the serfaee aetlve ag^ ^rtTe Z 1 - - 

20 wheel specimen was coated with onl, ^ 
,„.ers. omlttlngthe^.^^^^^^^ ~ — 

the specimens, and tne iricxioa i. ,-i„t5nff to the loading 

tions designated "mild, "severe. ^ V^^h t^ ^ f oUows, mild- 
applied to the dislcs and the slcew angle '^^^^'^'^'^^^^^^ load. 
12 lb. load, 0.5'» skew; severe - 12 lb. load, 1.1 skew, y 



25 

5° skew. 
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Materials 
No coating 

Urethane + Surface 
Active Agent 

Urethane + metal 
powders 

Lubricant composition 
Example V 

No coating 

Urethane + Surface 
Active Agent 

Urethane + metal 
powders 

Lubricant composition 
(Example V) 

No coating 



„n Lubricant composition 
^ (Example V) 



TABLEl 
wa ar of Test Specimens 

Rail Wear FrictionCoefL 



Conditions 
MUd 

MUd 

Mild 

Mild . 
Severe 

Severe 

Severe 



15 



Severe 
Very Severe 

Very Severe 



0.21 

0.21 

0 
1 

O.Sl 

0.36 

0.007 
14.2 

2.3 



0.40 

0.35 

0.22 

0.20 
0.45 

0.25 

0.35 



0.20 
Not 

determined 



Not 

determined 



eomprls.., 0» ^"'t ILrS^lc b beUeved .0 occur 1>ec.»»e 

tie action of the surface -^"^ b, which .hi, 

scribed herein. 



30 
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F.XAMPLE VI 

A lubricant composition was prepared from the following m- 
eredients in the indicated proportions by weight: 

aluminum bronze powder (D85-lk«ET) 8%; 
metal aUoy powder (Richgold No. 129) 4%j 
fine copper powder 3%; 
oilOSO VG680) 63%; 

ultrahigh molecular weight polyethylene 8%; 
ethylene vinyl acetate copolymer 8%; 
surface active agent 6% . 

W composition « the surface active agea. asc^ In Example m. 

The above materials were mixed «.d processed according to the 

of locomotives as described for Example m. with similar results. 

y.XAMPLE VU 

A lubricant composition was prepared from the foUowing m- 
gredients in the indicated proportions by weight; 

molybdenum disulfide 6.3% ; 
ultrahigh molecular weight polyethylene 11.8%; 
ethylene vinyl acetate copolymer 7.1%; 
fine copper powder 3.2%; 
oil (ISO VG 680) 71%; 

tackifier 0.1%^; 

25 3 
surface active agent 0-5% . 

lTechnic.1 grade powder obtalacd from Climax Molyt>denum Co. 
^Latex compoand obtained fron, Heveatex Corporation as Heveanol H-1501. 
3same composition as the surface active agent used in Example HI. 

The above matariaU were processed In accordance with the method 

. .xampiei. and rrrrrndTre tx: 
:::si:rrm;r:rr:oi . — - 

rubbed onto a metallic surface. 



20 



30 



35 
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KXAMPLE VIII 

• A lubricant composition was made With the following ingredients m 

the indicated proportions by weight: 

molybdenum disulfide 1.2%; 
fine copper powder 3.1%; 
graphite 5% ; 
oil aSO VG 680) 70%; 

ultrahigh molecular weight polyethylene 11.8%; 
ethylene vinyl acetate copolymer 7.0%; 
tackifier 0.3%; ^ 
surface active agent 1.6% . 

lobtained troa. Superior Graphite Co. ^ il Large Bakes. 

2san,e eo-nposHlon as .he a,«tace active «:eat used In Exan.ple ffl. 

The ...terials lUted abo,e were proceased ir. aecordanoe ».th the 

oroperties. 

EXAMPLE IX 

A solid lubricant composition was made using the materials in the 

20 

indicated proportions by weight: 

fine copper powder 6.5%; 
fine lead powder 6.5%; 

oil (ISO VG 680) 67.1%; ^ 
liquid surface active agent (additive ULC) 1.5% ; 
ultrahigh molecular weight polyethylene 15.1%; 
ethylene vinyl acetate copolymer 3.3%. 
aCoa,priaia. the sa,.e .ater,..a used .or the aurface ae.We agent in Exa.p.e .. 

The preeedins materials were processed in accordance «>th the 

" method nsed In Example . and were 

was cut into one-foot lengths. One of the rods ^'^^^^Z ^^^,^ 
,„v,de lubrication to the fiange of a w^el o. --^^^'^j^.^,,,^,, ^„„,„, . 

w-el). The «,th X.0 tons of ..allast. 

35 special lubricator car and 85 additional cars • ^^gg length, 

The train was run around a test traclc loop of approximately 2.8 mil 
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„.Ue .he lubHcn. »»POU»i .^„,,..tel, 12 pounds. Att.r 

lep, «ound .he .». ^-'^^ .^.eOing c«. »a long 

5 the entire lengO. ot *e »Mk- ™ ^ ^„prtoed the luhrKent 

,Wble, »d .h.»le- "° 2* t,e test tha. wheel 

* ^ TY Tt was also noted diirmg \w ^^^^ 

composition of Example IX. « was ^^^^^^^ ,f 

noise was markedly reduced and that the norm 
the rail contacted by the wheel flange was reduced. 

EXAMPLEX ^. ^ . 

A luhricant composition was made with the foUowin. ingredients m 

the indicated proportions by weight: 

fine copper powder 7.8%? 
fine lead powder 7.8%; 
oil (ISO VG 680) 16.6%; 

ioioba oil 25.0%; 

ultrahigh molecular weight polyethylene 19.0%; 

length. The tubes were capped and heated n removed from the 

- for two hours. -^rr^;!^ — 

furnace, uncapped, and the l"^"*"^"' ^ ^^^erial having the same 

formed were found to comprise a hard. ^^^^ ^ „, ^ests of the 

lubricating properties as the extruded ^ ,,,.ed that 

lubricant composition formed according to the ^^'^J^^ ^^nsit 
30 it had the same ability to lubricate wheel flanges on a h.gh-spe 

train as the rods which were extruded. 

EXAMPLE XI ^ 
, 7. ,„ the same percentages by weight as m 
The same materials in the same p 

A tn nroduce a lubricant composition, except xna 
Example X were used to produce am ^^i-ht polyethylene were 
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-rr— -r^je in accordance wtl. tl» 
A l„brlc«.t compositioa was «•« ^^p^rtions, except that 

10 of Example X esing the 5ame ,„„ „„iec«lar w.lsM pdy- 

.he ultramsh molecular weis« ^ ' „ . „„c ion .ased 

e«„iene were repUeed by a mc.^' — f »9T0. Ti» 

.» ..^ to t.. 

lubricant composition tlxereoy p 
XS o, tne lu«cant composition o, Example ^ 

S^^ade according to the method of 
A lubricant composition ""^ " p„p„rtlons. except that 

Bxa«pleX«,d the same materials ««e -^^^^^ ^^^^ ,,1,- 

the ultrahigh molecmar weigh pol^^y^ ^^^^^^^ one 

ethylene-acrylic acid copolymer 2% ; 
fine copper powder 32.5%; 
fine lead powder 32.5%5 ^ 
surface active agent 5% ; 



oil 2096. 



XohUined from Allied Chemicals "^-'"^^XTactlve agent of Example HI. 
35 ^comprising the same materials used in the surface 
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EXAMPLEXyi . 
U IS also contemplated tl«t a lubricant composition can be made 
,.om tbe fouowing materials in the indicated proportions by we.ght: 
ultrahigh molecular weight polyethylene 8%. 
° ethylene-acrylie acid copolymer 2%; 

molybdenum disulfide 32.596; 

graphite 32.5%; 

surface active agent 5% J 

g oU 20*. 

.CO...... - s^e ^ .n - ^ 

thP oreceding materials is 
A lubricant composition comprising the preceomg 

' lubrLion properties for applications wherem the 
relieved to ^^J^^f ^^^^^^^ po.ders, i.e., graphite and 

20 "r^ l lly -^^^^^^^ The relatively higher 

molybdenum disulfide are likely xo p mbricant composition mads 

"J,— . 

„„„ with a lower moleclT «olgh, t"^ ''''''^ f/.'^^^^,, „e oil bleed 

3„ ,.au 10,..., to insure ..e ^.lublUt, of o,l ^^^^ 

.be .o,M 1— =7°='^°;^^: P0l,e.b,.ene .a, be used 

living a molecular ~ „,ed be soluble wUbta tbe 

same result. In any case, it is aesirawe relatively dry, having 

3, pol,eU,ylene and t»«t the resulting lubricant composluob be relafvey 

littte or no oil WeedtaE from the surface. 
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.*im.n «r,es .n inp«r»n. ™ " ^ «,e time needed for 

wMch tt is «pMed. The« »-'-«'.""^';^„, ,^ri«n. composition to 

.,«.n «.d .eco^e embedded -^'^ ^ e^ed 

p„,ided in .h. lu.ric»t ^ ^ ,^„U« .etion of one 

^„e mbblng «.lnst tl» otter. ^""^ ' .u ee»es to have 

LO become embedded end "te^^^ and Metlc reducing properties 

„ ,„por.«.t function in extendu^*. ^^^^ 
of .be lubricant composition. As J'^ .„.rio«.t powders, botb the 

uenbancetbe attachment m-demi^dme"*^^ ^ 

tetanic powders, and .be ""^r^^f^' ™ ,„. previonsi. Know, to 
15 disnmde) to tne surface being lubr.c.«d .. a ^ 
.«„r. Tbe pressure between l,„,.b Und. to for« tbe 

a*-- - -r '^Z Te Jct^cs of .be surfaces, reducir, .be 
lubricating powder .n.o **' .^^^ ™,„rt wear. 

"--°''°:.ro:trr:::r:.de:»sed.n.e..^^^^^ 

" ....lsoco.tempu.ed««..«o.of«d2--^^^^^^ 

„a .inc, bismuth and tin, and •"- '^^t Imposition of the present inven- 
.^h elements might be useful m a.c lubr^cwt P ^ 
.,o„. Tb. mcalllc powders should ^ '^^^^ 

rerrr.— ..o-»ut,..mm.meters. 
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or privilege is Claimed «e defined « follows. 

M from abou. M% to .bout 70% b, »« » 

,„b,i««.Powde. »d ^^^^ ^ r;::r 

«e». co^prlsln. . »el.Ul= d.«.P-P- ^ 

10 compound. 

ethylene, polypropylene, ethylene cp^y 
urcthan©' 

. H lubricant composition of Claim 1, wherein the 
3. The solid lubricant P 

.^ace active a.ent -j;;^:-- sluri.eci fat, an. a metallic 

sistmg of synthetic sperm oU, mineral oU. 

naphthenate. 

, ^e »Ud .»brio«-. cnposmon of Cl..« 3. vbereln 
„.«nic n«*«be"ate comprise, lead 

, ..«so,ld.u..c„.eomp.«»-la..«^^^^^^ 

.„.riea.l., powder Is selected '-"-rJtpMte. araUo, of Iron, aluminum, 
powder, lead powder, -'^^^'""".^'' ^p^^.^ zinc In powder form. «. Hoy 
and copper .„ a powder form -^^^^^Z^^,^„ «» '» ^°«-" 

powder form. 
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l„Wc.«ng p»«a« comprise a — .owder. 

« «f Claim 6, wherein the 
, The solid lubricant composmon of Cla m 
o mixture of copper and lead powders. 
metaUic powder comprises a mixture 

metallic powder ranges in size iro 

lubricant composition of Claim 1. consisting of: 
9. The solid lubricant polymeric carrier; 

(a) -^"^^^*'^^":roreLtLatingoil; 
about 50% by weight of tt^^^^^^^^^^^ 

(c) about 27% by weight of the souo 

ebout 5% by weight of the surface active agent. 

riaim 2, wherein the 

BOlytliylene comprises a ia«rt"« " 
^ . low moleoolar walgM polystv.eno. 

,,p«U.ssapa;t.ou...os.e»n,U«.o.«a,n.o0.o.«. 

^ «f Claim 3, wherein the 
soM — . c„™pos.«n ^ 

,„rfa== acUve agan. comprises aboa. 8 ^J^^'^l 2A parB », weight of 

3 p... ^ we.« o, --rrp^r;.ria.n:pM.»uan..^^^ 

,^anic molywenum oompouad, about 4 p«.t 
parts by weight mineral oa. 

„f rlalmSi wherein the 
,3. The solid lubricant ^^^^^^^^^^^^^^^ 
,...e active agent comprises about -^ -^^^^^^^^ ..out two parts 

fat. zinc dithiophosphate. an orgatuc molybdenum 
by weight of lead naphthenate. 

«f riaimS, wherein the 

s^aee active agent comprises about 3 parts 



-21- 



molybdenum compound. 

„ *e sou. luWctin. p«wa« to 
range of 5/1 to 20/1. 

«. ™e .u..e». ---- tr.rr:t^ 

, * A 9^r.m the fifTOUp consistmg or vegexaux 
lubricating oil is selected from the group 

and synthetic oil. 

„ Th. soua .u.rl=«.t composmon o, Claln. 1. wh«oU. *. 
composition ^ n.Ue. »ol*a Into ce . nr.c. «a . 

«. ^ sou. .»nHc», co^posmon of CUio.;. 
eomposmon U e^e. ^ nestln. to . .cn,p«..— »• 

polymeric carrier comprises from about 1696 t 

etWene, the lubricating oU comprises from abo^ 4^ ^ 
OU, soli, lunricatlng pow^r o, copper 

^ -rr.nrn:;:::----:r""^'"^ 

comprises from -»ut 6% to .toot «% W «.i,ht. 

in a thin film, comprising the steps o£. lubricating oil, a 

(a) mixing a polymeric carrier, 



(b) 

(c) curing the mixture. 
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thod of Claim 21, wherein the step of forming the 

"tJe^e::"^^^^^^^^^ • 

mixture comprises tne siep u 

^ of Claim 21, wherein the step of forming the 

mixture comprises xne ^^^y 

H Of Claim 21. wherein the step of curing the 
24. The method of Claim zi. . ^^.^ture in excess of 

* h<iotinff the mixture to a temper»i.ui 
mixture comprises the step ^^''^^ homogeneous melting of the poly- 

aOO-F for a sufficiently long time to achieve 

meric carrier. 

^ „f Claim n. "herein the poljmeric c«rier is 

- *r,ne' ana po.,we.hane. 

ethylene copolymer, a meiau 

of Claim 21, wherein the lubricating ott is soluble 
26. The method of Claim ^i, the ijroup consisting 

• -„rf fs selected from one or more of the groui, 
in the polymeric carrier and is ^ele^^^ 
of mineral oil, vegetable oU, and synthetic oiL 

. o,-lm 21 Wherein the solid lubricating powder 
2,. Themetl^dofC^^ M^^^ 

is selected from one or more of the group c 

and molybdenum disulfide. 

of Claim 27, wherein the metallic powders are 
The meth d^f ^7j,,;^ting of copper, lead, an aUoy o 
selected from one or more of ^e gro p ^^^^ ^ ^^^^^ 

copper, aluminum and ^on, ^^^^^'ot hismuth and zinc, and an alloy of 
zinc, an alloy of cadmium and tin. an aUoy 

5 bismuth and tin. 

* ^loim 27 wherein the metallic powders are 

29. The method of Claim 27, whcrei 

sized in the range -325 to -200 mesh. 

H of Claim 27, wherein the metaUic powders 

30. The method of Claim z*, and lead. 
* .hctnntiaUv equal parts by weight of copper 

comprise a mixture of substantiauy eq v 
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31 The method of CWm U. wherein the surface ective »«ent 

inactive sidfurlKd tat, and a metallic naphthetiate. 

jj. The method of CWm 31, wherein the mctalUc naphthenate 
comprises lead naphthenate. 

33. A method for lubricatins a moving metaUie surface to reduce 
• rr » solid lubricant composition comprising a polymeric 
friction and wear, usmg a solid lubricant co p 
carrier, a lubricating oil, a solid lubricating powder, and a surface 
comprising ti.e steps of: ^^^^^^ ^^^^^^^ ^^^^^^^^^ .^^^ ^ ...j^ed 

5 

(W biastag the formed solid lubriceot composition «!.tast 
the moving metaUic ~ ^ ,^ ,„,,,«,t composi- 

" tiononthemovingm^etaUica^.^,™.^^ ^^^^ ^„ 
lubricant powder Into the metaUic surface. 

,4 The method of Clain. 33, wherein the step of forming 
solid iubricant Iplition comprises the step of forming it into one of a f .ex,b.e 
Strand, a brick, and a rod. 

35 The method of Claim 33, further comprising the step of 
enhancing the LUent and embedment of the solid iubricating powder on th. 
metallic surface using the surface active agent. 

36 The method of Claim 33, wherein the solid lubricating powder 

, 11 ore of the group consisting of a metallic powder, 

is selected from one or more of tne group 

graphite and molybdenum disulfide. 

^ - ^1 whprein the metaUic powder 

37. The method of Claim 36, wherein luu 

eomprues a mi'L of copper and lead powders having a si.e in the range -3« to 

-200 mesh. 
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.w . „f Cl^m S3, wherein tHe poljmerle curler Is 

of CWm 33, -herein the moving n,e«all. snrtnoe 
40. The method o Ciaw . ^ ^^^^^ „ 

eomprieea . »heel ot . ra^er. ^„ ^ «aeh the wheel runs »d, 

«,lld tohrie^t composition from the wheel to 

thence, to. pl-.U«y°'°'«"'^" 

™ method of Claim*., "herein the step of 

t r»te:orr^a,:^ - 

pressure comprises the step oi 



